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(54) DIGITAL RECORDER 
(57)Abstract: 

PURPOSE: To supply input/output digital signal data of sound input/output devices to 
CPU managing a DMA controller without affecting the operation of the DMA 
controller. 

CONSTITUTION: When the DMA controller (data transfer means) 10 executes the 
transfer of digital sound data between the sound input/output devices (signal 
input/output means) from 8-1 to 8-3, and buffers from 9-1 to 9-3, an interface device 
20 temporarily stores digital sound data which is inputted/outputted to and from the 
sound input/output devices from 8-1 to 8-3, and supplies digital sound data to CPU 1 
(central processing unit) when a read command is issued from the CPU 1. 
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ic, wj»A£H7j8S8- l-s-sicAtfiTjsnsT^ 
^;wM#x-^s-«fM(c8B»u cpui^&sfciftig 

^-^ * c p u i K#ii&-r*ss i m# uvx? 

2 2i$£Z*7>}*y-b2 3) DMA3>hD-5 
l 0 riW? AW#8« 8 - l~8-3iny7r 9- l 
-9-3 <h©IW©7 J e? : S'JHt^-^©«53l*S8ff LT 
«J*Atii?J&e8- 1-8-3 KAHJTJS 

CPUll:MT^2ffl» 7 
>Hy-h25, Jt«»2 6UJ:tf9^2 7tt, itf 
^-7i-^B2 0) iSiATV^. 
10 0 4 5] B9 3&, ^^-71-^1200-1 

-7:c-*|ilPfr2 0-m. ^Affl*SfB8-l^J: 

tf/\'y77 9- i£*M&?<&. 3 L *>*)V2m'i>9— 

Tat— *IhJK2 0 - 2 tt, ^Affi7aSB8 - 2 l3<fc^ 

ny7r9-2i:««;n. ?ir>*;P3«-f 7 
x-*tu& 2 o - 3 tt, m-pxmnmm* - 3 isi^n 

y y T 9 - 3 IC*tffcrr*. -f >^-7x-XHIBS2 0- 
1. 2 0 - 2$5«J:tf2 0 -■SCllMEttH— ft©"?, 50 
TJi'f >* — 7i- X08S2 0-1 lCt3V»T/£ltBiK-r 

[0 0 4 6] -f >5'-7i-Xl5lB 2 0 - 1 fc*V»T. 
t 1 -^ l^X* 2 2 ©^-^ATjfcJ^AtiJTjgtSS - 

i~8-3 KAffl^sns^^uw^-^fcess-r 

*ffl7J«, C P U 1 ^(Df- j'^XCWSn*. 7> 

Hy- K 2 3 0D-7j<DA73IC«. C PUT H 

±^3-^2 i&:*LTCPui^£e«a£n*gaiR 

Sii-feU^ hJt^S 1 1 ifiWXfetl* 7>\*#—b2 3 40 
©te7jCDA7JKtt v DMA3> t- □ — V 1 0#>&C!>IbIS 
OTDAKl«t«BSn«. «nR«Ms>f Mf<f*S 1 
IK. "L" ©t^KUHf^Ti&O. "H" ©£^r«i£ 
»^-C*<5. HISifDAKlli "H" OtS.T ^ 

eawira T>ny-h2 3rota7j«, ^-*?v 
Kissa-ti^? hra<*s i itt, t-^^^2 2© 

[0 0 4 7] CPU 138*7*3— ^2 l£;frbT#&Jt<£ 
S 1 1 ( "H" ) S^bTViSt^fCtt, @M#DA SO 
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JO 

Kl ( "H" ) WaHjZtlZmz. t-^^X^2 2 
© =? v ^-7*JU«8TL E t- T> Hy- h 2 3 

"h" Hf^i&sn, -eosf©^*;^^-*** 

x-^l^X^ 2tC7-y^$n-So ^UT, CPU1 
tf&Btlf^S 1 1 ( "L" ) «BT*-&. x-^Vv'T. 
^ 2 2<Dy-h**BB^, 5*-*I^5>^^2 2IC7 5/^$ 

uiic«»sn*. y>ny-h2 3tt> cpuijwk 
mm^s 1 1 < "l" > «r«LTv»st#t=tt. mm 

^DAKl ( "H" ) j&tfflTjSttTfc^— ^/WCTi? 
^Jl^M^T*-**^-*^** 2 2^yft5 

C PU 1 ^^^^^-^SffifflLTfT^Ja 
Sltt. ^J&x-^aiffifcl^JVK-tA^fr©^^ fl£ 

V7.9 2 2&&XS7>YY-Y2 3te, ^>^-7i- 

xsiB 2 o ©-hie©s& i isa-tcisMi-r-s. 

[0 0 4 8] <^^-7x-^tUI&2 0-l tC*5V>T, 
S*ffiUv J X:5'2 4<D7 i -$'A7jra, #J*AHi7j£B8 
-1-8-3 KAUiASn*^****?*--**^ 

-rs^-^A'xicssis^n*. s±<ii'^x^2 4om 
a at. c pu i ^(d?*— ^/^xfcgftt^nst-fbfc, 

J£«8g2 6 0ASS^^8S)KSn-S. 7>Ky-K2 5© 
-7J©A?JlZ«» CPU7h'WU*.}:«T3-^2 

1 S^UTCPU l^€ > «l&5n*K«t#j4 : -tU^ h» 
S 2 1 tl, 7 > Ky- h 2 5 ©te#© A7JK1 

a-fcl'i' KK*s 2 l tt, "l" ©tirKBHt^rab 

•3, "H" ©£€r*iift^T**. T>Hy-h2 5CD 

mvvT,* 2 4 ay- hssTG^«i&an*. 

[0049] 7i/f2 7<D7*-*A7Jte. ^AU57jS 

B8 - i — s-stcAaTj^n-s^^;!^^— 

<i ^-^JI/SS^L Efcte, 0SIfDAKUJM5n 
«|&$ns. tfceS2 7«, Aflg^CDATJ^-^iBSg 

ToATj^-^tfcifctiEU m#*t«#«tD/h^«/^^ 

[0 0 5 0] 5yf 2 7ft lH^#DAKlj&sa73^ 
nSSlCT 1 -^ /U±Or^^ )Vg?*=f-2 & 7 sr ^-r 
tfctt«2 6«, 7 7f2 7©T-i'Ottig7Cffll' 
>?^^2 4<D^-^©fi££lt«L. »IWtt#£Q* 

a^£#tc«it«)i6*m^c & u h" fc-r*. c:©t 

C P U 1 *t«^»^S 2 1 ( ) SrWTjbT^ 
n«T>>*y-h2 5 ©a*** "H" £«:^T. -e©t 

2 7»c9y^anT^2.5 i i?^;^g : ^r-^^s«r©g 
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[0 0 5 1] CPU1«^S2 1 ("L")£f8 
LTCPUllC«*&Sn5. 

[0 0 5 2] cpuia>es&ifi^s2 i ( "h" ) *s 
&x*®mm$Th&^vfR i &m*mi'~s7.f 2 4 ic-^*. 
enst, s^fii^> ? ^iS'2 4jc«cpui36^«j«iffl 

©*«£#»**:«>©»«£: LT«tBT£. 

[0 0 5 3] §^^2 4. 7>Hy-h2 5, 
tfctSfSI2 6iJJ:t;^y5 i 2 7«. -f>^-7i-X8i 
2 0O±j^©ffi2IB5^KffiS-rS. 

[0 0 5 4] ?ir>:M'2JIH>*— 7X-XHK20 

- 2 (c««&$n-sig!5i«a:-iru^ hJ&^s 1 2*«t^s 

2 2&£tfKllI]gfI#DAK2H:, ^+>*/HJIH> 
9-7*-X®1&2 0 - 1 tCttJ&SnSMHSii'fel'^ 
Fff<&s 1 lfc-fctfs 2 U&W:@MfDAKil: 

fflS-TS. ?t>^3ffi-r>^-7i-7lil8S2 0- 

3 fr«l&3n-5K5c«a-tP^ FS^S 1 3iJ«J:tf S 2 
3^&mrlHl^m#DAK3tt. >*JH ffl-f 

-7x-xta»S2 0 - 1 K«*&3n*sme&-trv* h 

Ig^Sll i5«fctf S 2 1 «t^»l:@StfDAK 1 tCffl 

[0 0 5 5] <CPUl©M»ff>«TI:, ^JS^I 
©ft#fc"PV»TR9rr*. CPUl©itfS*t7Q- 
5 L ^-K^04 2t^0 5IC^$nT^5. cmt7'D^ 
vAROM2»Ci5«$nfe^o5f7A (77F?x7) 

HD3>hD-7l l*»&©-f >*97>fl»I NT© 

US. 

[0 0 5 6] £TB4lC43Vvr. =^-jH-h4tC t t5-k 
y hSnx^^^E— F#, 7*H/l^3- F^E— Ffc© 

Uff7"4-l) . fcU if^; Ft-FT&St 
tat. 4-2Kii*. B*T5h7y?W>h, 
£©«fc3fclB&£-r.5©fl> («9^«, <&5PSH«f5£U£ 

0. fURfcLfcOTS^i) SCPUlHtfJSrU 

©fc; » © 3 > F □ — )Vt— 9 b R A M 3 

(4-3) , &mmMttm&mnvit±~v. m 

S4-llCfeif*. 

[0 0 5 7] znmmftmvi* ®K:mmvte^&. hd 

3>KD-5 1 1 iDMA3>hD-7 1 0 ilCjtfr-S 
A-Fv^X? 1 2**5©S&*ajL7#-feXilH'>F© 
Zfnif?j±*>. RAM3^0C2, RAM3Sffl^Tffl 
#8IS«. * bTWMKDr^JWf-i'OA- F 
=T4 7.>> 1 2^C9Bft«m >F©Jft£ 

^s, cpuio^wTTSgfT-r*. 

[0 0 5 8] ST. CPUlJ&t. Sfi^W/l^n-H 
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*-P"r**fcS>*vi>T*fc. 4- lj5^4-4(Cii 
SO&fcF^y^W^HrWSlfl^-F&^-^-F 
4©A7J^K?S^T18:5£U 4-5K43^T, A/D 

D/A3E^©^rn©E!i^s6-^xa*^s8 

- 1~8 - 3&mftTZ><Z>i>\ /ty776. ^n— ^1 
3 fcrfrLTffijWfC S £JH*i&ttU&:«t 5 I OWR £ 
4Attyf^f>m. <^£. Tr 1 fC^H 
Ttt, 7*Wttll <«^TD/A£&B!ifm«8) , T r 
2ROTr 3te**VO-F:tfiS8 (^TA/DSafclb 

io >«B8) t-r-s. em;, ^©.fcSfct-Fsajsufc* 

[0 0 5 9] -tbT, 4-5Tlt DMA3>hD-7 
lOKjttU STr l~Tr 3t;iO(^T©A*-;/:77 9 - 
l~9~3©7Fl'X£*JJ5MI:-f£. 02O7 
Kl/7;ty7yl0 1. VV7.9tV99 1 0 3 . 
^JHsl/** 1 0 9^(C«tD, ft>^CHl~G 
H3©#W^^ (7K^l/^i'10 4 > n>h0 

1 0 6 $:frLT«&i^5r-*£A*$!Jrr*. 
it? [0 0 6 0] ICTf, n-/77 9-l~9-3lt U> 

9, «J8!ttS8i:bT«U #A*y:7:r9-l~9-3©X 

^ - f 7 f ux iitj v > f 7 f vt. iz tt-sw £ «fc 5 -fe 

yhSnS (09 l£, &A^7r 9- 1~9-3©X* 

— FTFV'Xi:*^>h7FU7.i:^, CH1~307 
F PX V?** 1 0 4 lCgBte$nTflS»S*lStt«!S8 

[0 0 6 1] 8?HTCPUltt4-6©fflS£|gfTU 
RAM3f*3©fpm («7-^) /€UX'J7KBrftt5/\ 
50 -^Kf-f^^ 1 2©Sh77?Tr l~Tr 3 IC*MW 

{0 0 6 2] ^CCPUHl ^^Xtll73feH8- 1 
6 8 - 3 ©A/D^SlfPXttD/A«lfeftf^SM*& 
S-B-S (4-7) . .tt^T. 4-8fC^V»T, V 7 F r7 
x7©a*S*HtT, HD3>hn-7l l^i, A-F 
TJXtr 1 2t/b7r9- l~9-3©H^*n^i:© 
iof-^ei07'a^5AS* (HD3>hn-7l 
40 liSCPUll:*fUT'f>^77"HNT£jJ>^^ 
t) Sfr^o&i:^ (SB© £Ht;ffla!£2ifT-r*. 

[0 0 6 3] B5l:Sbt7D-ft-h 
tr?£o«:l&fP*4-8T*ffT*c:ttCtti. 
Vi*©«-&. TrlC^T, A— F^-f 7.^ 1 '2*»6 
^^Jl/W^-^SA'y 77 9 - 1 KDMAlEai-r* 
fca&fd, DMAn>FP— 9 1 0Oft>^il/TT 
r 1 l;Jt«-TS^-V>^Jl'CH 1 =&SfeffiTS (5- 
1) . 

[ 0 0 6 4 ] m>T. ICCH 1 ©X^-F7 FPX 
50 (Mi£©^*0 4- 5-C«IHI&5&S:nTV>£) &CH4 
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<DXf— hTHl^XtLT^br— T-5 (5-2) . £© 

l^T, Vi*<D«^CHlCDX^— h7h*^tAl/>h 
7H^X*>e»5 i -^<6SI»^fiCffi-r5 (5-3) . V> 
f:, 8JJWttt8T&S©T, Tr lCBBLTAy779- 

T, /ty 7 y 9 - 1 O^t U IU Ht^ 7 

^1 2 ^S^-^JE&LT-*'* 18 

-Hr-fXi'l 2*^«I»ony7Ttr J P«)|21tSn& 

-3<»ny 7 r \Z7 )V\z7-?i&&$:nt>-?. **iDM 
ACa3fl«ft h 9 y * K"3V>Tfft>n* «fc -5 KTS^tfc 
ifrSSfe^^r 9-1-9 -3K*f 
lA-Hf-f^i'l 2*^^»^;HC5 ; -3'<ESISbfc 

[0 0 6 5] 5-4fc:fcHT, Hi©»^CHl 

©*U>h7Kl'XOrt§£, CH407^-H7Hl/ 

[0 0 6 6] 'COct^fr. CPU ltt. 5-1 — 5-4 
KiSHT, DMA=I>hP-7l Ofc*tLT&89:£/« 

DtfiU St' 5-6 IC&I^T, DMA3>hD-510 
<Da>\~U—)VW7>9 1 0 5©CH10I'J70rt$ 
C«oT^5nSTr 1 ©ttfpt— P (V>*^k-f*- 
H) £, ^©T r 1 »Ct3V>T<D5 i -fX^Ti'-lrX^-f > 
5-3T»jeb&A— P^-f^^l 2*>6/t»7 
79-1 '\c73^-5'<£iS»:ilC c t-3T, HDn>hD- 

7iisyp^75>m. c©4:€rcDHpn>hn 

[0 0 6 7] ■€■©*&£, HD3>hD-?lltt, Vs* 
OI'&A-Kf^^i'l 2 3ft»6/t5»77 9-l<0^rift^ 
<DDMA£&£. DMA3>hD-7 1 OI:g* (DR 
EQSW*) U DMA3>f»D-5 1 0tt««t4D 

[0 0 6 8] iK^T, 5-7fc*5V>T. CPUlttRA 

77 9-l©WOf-^(RlB;:oa. DMA3>hO 
— 5 1 O^T^ffTSiltlr^D, CPUlttJlOD 
MA«aa*36Tb2fcfc*KA— FtV** 1 2®7?t 

[0 0 6 9] ^©IttWrfeW^^IC^St^D, S«J© 
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D-7 1 1 ZM&frWfcZn* ( I NTfltWC P u 
HZ&XbtVb) OT, CP'UlWffti'Ott. sw/ 

[0 0 7 0] 4-9*C*5^T, 5 s 

^X^T^-feXJjW (RAM 3) «iWHU.^*U 

jo i ij 7*-n-*S)io$ ti »7*»s*>sy t v S> L/ 

(4-10) , YES ©«£»*, S-#^Aai*ftB8- 
1~8-3©A/D3E&. D/AJBWftfffcffihatt 
(4-1 l) , NOOd^tt. n>hn-Ar-^ 

-AJi&m*&mL (4-12) , t>Lgfca<fct*n 

tf, T'f^^7^tXJ|?'f^Sfiym<4-9 

omm^m v , eitf 4 - 9 ~ 4 - 1 3 d g-r. 

[007 1] fit. 4- 1 3K:feV>Tf5re> *>©£*&&< 
afc-st, 4- 1 1 4 trig*, CPU IK, D 

MAteitS-BSfBrLT. . DMA 

^ 3>hD-5 1 0tC»-rSDMA*ihf&4* (DMAEN 
D) SW*t5. «»t; ffftfeAftftw^KfE'sT. 
DMA3>hD-7l0, f)»XfflM18-l~8- 
3£7*ay7iU (4-15) , St^DMA»fPSHI8 
4- 1 6 Kit*. ±J6l/ft4-8-tHiHBC!)* 

[0 0 7 2] CPU1B, 7"W/l/3- 

F»fc*ottt. 4-4-4-8©30J8S:j£*fTfc-3fc 
4-9, 4- 1 0, 4-1 2, 4-1 335fc4- 
14~4-16*»0Sl/^fll/v *-tf-F4^©£ 
50 (#!*.«&£ h5yjri:5t»T#-X (A/D. 

D/A©fR) a&S^ttAOTM > • 7«7h (A/D. 
D/A©fiSfe©««) «g) *\ 6*l»*JCf§;fc3>FP- 
^-^oaffctC^LT, fiPBSfCDMA*Ki£fW«)£f 

[0 0 7 3] <«;*AtfJ7jg!fB8-l~8-3<DS&fe> 
^(C0 6S#B8LT. #7»AfiJ7J8«8- 1-8-3© 

^P^AftlffllfcckS&roTifcoT'b, A-HP^yi' 

[0 0 7 4] 6-UCi3V»TCPUl^e^KW 

rtft^TV**) *»S*>ftV^U YES&&tt6- 
2(C*ViT, CPUliU SftfPttffi (i^a-F, :7> 
-f, 7h5»7>» ' fttRJCSttS. IinttBi4©CPUl 
©^-OJU— ^>©f©4-5, 4-15l:Ml/T& 

10 0 7 5] -t-LT, 6-lt*V>TNO«D»aS 
50 n*£6-3fc:feH"C. SKW^Ata*«S8- 1-8 



(9) 
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- ZiflVn- Ftt5lT&*©a>:7V^ttffiT<&£©#¥!l 
0rU l^-Fttffii^JBrSnst, 6-3*&6-4 

~ 6 - 9 ©ffla^ii*, zfv^tmt.Wftariziis- 
i o ~ 6 - 1 5 ©aaa^ifitr. 

[0 0 7 63 5tru=i-H«88JCi83£$nfc^AW* 
SB (Vi*<0«-&«^AW*^e8-2. 8-3) ©S& 
f^SSJWTS. 6 - 4 KiS^T, U->yj>^SiJt7a: 
-3&*5a>¥USrU ^>:/U>£WJ£: ft £© 

tt. W?3 AUJTJlSfi 8 - 1 ~ 8 - 3 ©ftgBKl;** A- H 
^<^£t>^T^©trJ7JK:.J;oTfTc>Tt>J;<. 

fclUBSnst&r), WAIti*«f8-l~8-3 
CO 0 7 7] ST. 6-4tC*^T, YES©¥!l0r>W£ 

>^";i/*-;i/H (s/h) sn, A/D^sns. 

UTT. 6-6t3feViT, DMA3>hD-7l0C» 
LT D M AC3IE*D R Q &7 2 t- -f 7lZ LTtUAt 

[0 0 7 8] DMA3>hn-7l0(t 

^DAKsiiiAn (zvi&aKD&mmmz&m? 

5).. «oT, *J»XW*Si«8- 1-8-3 (V>£© 
a^l/n- K«fi8T*S^AHi*SB8 - 2X13:8- 
3) tt, 6 - 7©*iJBr5&tYES 6 - 8 til 

XKWfcU »«t«^7y9-l~9-3 <H*0> 
i^y7r9-2X«9-3) ^3l*..-€-bT, 6- 
9KT. DMACaiKJJiDRQfc-l^r^-T^ ^let- 
's. fi£r>T. fr>£0>tt£>. *^Affl?38B8-2, 8- 

3(=*^rtt. *>^u >ifmmmz. 

a-r * «t 5 fc d m a n > h n - 9 1 o \zt*:* mM-z n 

[0 0 7 9] 6-3fc*ViT^Wttffit49J»rS 
6-10ICit*. DMA3>hn-7l0fc« 
LDMA(E2£S#DRQ£7*7 i >f T^CU DMAn> 
hD-71 O*»60«B^DAK©a*ft«foT (6- 
11), f*— ^/t^OSrS^^tf^-^fttta* 

(6-12) , ±IHS*DRQ*-r>Ti'7 i ^^fc-r5> 

(6-13). uWttfflDMAJ^hD-? 1 0©S(j 
fPIMBBT***, «r»3;©«-&, 09IC5jVr£45»3, Tr 
1 KJ*«T*/Ty7r 9- l<Dl3l'>bT\*U7>(Di*l® 

(cniiTTCA-Hf^^^l 2BTr 1®X'J7W 
W^*«<E^I5®3nT^-&) *», £U:©J*fPT#J*Atfi 

ASI8- lKAasajtsnsctKfc*. ^ur. •» 

>:/'J >y»Jflfcfcofc*»5a»t!»(fT* (6-14). 
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[0 0 8 0] 6 - 1 4T-YES£fc££6- 1 

5 tcii*D/A&ifc&tf n-/^?^ U >?&mt 
vit±'C7i-u?wi*mn&simzmi]Tz. 

[0 0 8 1] «±U3-Ktt«fo*&fc. 
»•&£© 1 ^©i*->:/y >4rtMBKi3»*iMPStt9lb 
fcrt*. 6-9, 6 - 1 5©«-jfflS©»7&6 - 

[0 0 8 2] Bl 0teWJ»Atfi73£fi8- l~8-3© 
»fM"f A^Y-hSSRUT^O, V>J©«&Tr 1© 
f^AtHA8B8- l-jfiH^W^PifcoTVvc, * 
>^U >4n9«I t tU->^'J >£TCMJ t + 1 ©WT, If 
>^U>fS* (DRQ) Atft£U DMAn>bn- 
7 1 Of*I©^^>^.Jl/CHl©ffiI«ltC«fcoT, KyJT 
9 - 1 tf> & W^AJU^SB 8 - 1 ©^^©DMAeSI 
tffcSn, ^U^IWIt + lCHJIl/T. D/A 

2> [0 0 8 3] m\Z. VJ*©«-&Tr 2, Tr 3WWJ&A 
a*«B8-2, 8-3t*5HTtt, 
ftoTfeO, U->^U>in»Mt**l»*4t + lCHI(l 
UT, A/DXafttfrton. tottCDMAa>hn- 

9 1 ofcjttUTDMAte^^tH^sn, dmaiesi 

*t, Tr2, Tr3ffl«ST (^l:DMAS*«t»t) 
ifcl&^©«ifcJilffc, CHl>CH2>CH3>CH4i 
^oTH*ll«ICct-Sfc©) HffSn, W^AttiflglB 
8-2, 8-3*^779-2, 9-3^5*— 

30 [0 0 8 4] <DMAn>f>D-7l0©tf>*l:, 
Bl 7 S#ILTDMAn> 1 0 fflllMfflt 

£>. ^O07O7D-?+-Ki H2 0U- lfxn> 
l o 8*»v-f ^n^n^AftW^iMFr*© 

fT?DMA3>hn-7 1 0a*t»tB§gg«:LTVs-5£L 

[0 0 8 5] $fc-r, 7-lfC*J^T. CPUI^&OIB 
S£fi#CS#iiJ*bTt>£ (7^r^7"iaotV^) 
*>5**W»rU YESft&tf. 7-2fc*V>T. U- 
40 KOTRD. h«^WROV»T*l38«CPUlja(»6# 
A6tlT^**»*W»rU 'J-H®^RD^ce«7-3 

lCTfi^$n^Ui?X^ 1 0 4, 1 0 5©rt^S^-^ 
/US^UTWAttCPUliJiU-H7^5 < fc5t: 
U iS*JC7< hM^WR^&«7-4IC5t*, ffi^fe 
k ^ (Ct 1 -^ /tx S:^ UT^M©^-^ & ATJ^SS 
-T-SdtlC^-S. d© 7 - 3, 7-4011(1 CPU 
l©;*-* >)V— ^>-©4-5, 4- l 5fc<2f©8!aK:2t 

5» ^ 1 04, 1 0 5lCHBfM©x— ^at-try h^n-SCli: 
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[0 0 8 6] -€"LT. iffli5ftCPU lA^ODMA 
3 > h D — *y 1 0 iZ$?rZ>T#-te.7>*>-7uif7l±timZ> 
tifJWtCSte'f >79f/^t$n, 7-1*6 7 

- 5 (CMSteitfr ££tC&5. 

[0 0 8 7] 7-5 e-W^AtfJ^ge 8-1 — 8 

- 3 * 5 D M AteSIS^D R Q 1 ~D R Q 3 V> * 
*, HD3>hD-7l UO^DMAfc^DREQ 

(DRQ4) a*£Tt>5*£1 ! ySrU fcU V»m*»*» 
5S*At*T^St7-6Cit*> DMAUffii^DM 
AENBS "1" (7Zt-J~T> KU DMA3.-yh 
fi©7HI/7;UtT-?;USDMA3>|>D-7 1 

o^wra<t5»ru. cpui7i>e©7^-t^*§it 

[0 0 8 8] Dfc^T, ffi»<DS*tClSUT«. 7^ 

SS^-TS (7-7) . WAH, HI O©09T«-t*->^" 
U yifUmz T r 2 , T r 3 O^Affl*8B 8 - 2 . 

8-3 &z<»T-9mmmi*mvif\z.tzi£n*ifi. t r 

2©ffi5£JBtetf*i«^©"t:, 5fe»CCH2©DMA<63l&ff 
5^ £fc«©&WTt>a#$n-5«!::i3 9, C 

H 4 ©«5fcJB{fca*&T{ft&©T, A — Hf^^J' 12t 
Ay 7 r 9 - 1 — 9 - 3 CD 5 "6© 1 oifflr- ^<ESt£ 

ffT3Tv»»i#ic, ^•rn*©#^Aa*8e 8 - 1 - 

8-3 ^6T-^«a®S**%^n5t, &#©ir- 

[0 0 8 9] *v»t. a^b*^^*^ a>£, 

BCH2) 0*l/>h7H^ (7HW7^^10 
40CH 2 ®* h7 H £7H 
V-X/t^fctt**-* (7- 8) , ^UTl«Ufc?t> 

(us, 0»*j*ch2) ©3>hn-;pi^x^i 

fttft&ls (7-9) , %Ln»779-l~9-3*6 
«1©1S3S ( I /O) ^©*Ki£ft6 7-10*67-11 

( I /O) jj» 7 r 9 - 1 ~ 9 - 3 'MDteStfc: 6t£ 

7-12fcit*, §^^7 7 7^1X5^ MWR 

[0 0 9 0] @*flM*DAK*7*5^:/fc 
T* (7-13) „■?•©«&£, HS©«£\ Tr2(Z)f 
J»Atii?Jgfi8- 2tt, 6-7. 6-8 (06) ©813 

iC&tttt-, /ty77 9-2©*U>h7HUXCDX'J7 
t£, DMA3> r- n — ^ 1 0 IC& & (09 
#R8) . 

[0 0 9 1] 7-14-PB. *mmW&TV ft (D 
T, IB'J-HOTRDXB^ hdfWR. B&ft* 
DAKH XT^tV^KIU 7-15T, W?*> 
(V^CH2) <DftV>Y7YV7s (0 2©7h> 



i5 



X U5?Z^ 1 0 4W ©l*l&&+ 1 T*. 'C©.7 -15 
©fMfsfcit). ny779-l-9-3K)tJLTi&ft 

Z. £ tC&5. IT, 7-15 ©«L3©«. 7-1 'nR 

[0 0 9 2] $feg©#tfi& (010 01) til Tr2t 
Tr 3 0^7*AttJ?jSg8-2. 8 - 3 cfcD^-^fcSI 
SWMA3>hD-51 0l:»LTft$^Tfi»3, 
JO Jinifc-CKT r 2 iroViTW^-^KSlOllfTS Ufc 
6. 7-5fc*V>TI4YES©W>W% 
Sn5. BTFTr 3lcHbT, WJ«Affl7J8fi 8 - 3 * 
6Ay779-3 ©^^©^-^teSt**, 7-7-7 
-10, 7- 1 2-7- 1 6*S6f?**il£fc*0±E 

[0 0 9 3] ^©.kS&T*— ^CSIsMSST-TSt 7 - 5 
jfc 6 7 - 1 6 Kit*, DMApJUBS^S "0" {-f >7 
$7-4 T) CLT, DMAaryhCsKDr-i'/U, 7 

Hl/X/Ui6DMA3>hn-7 1 OjJt^WTS©** 

2? ilu cpu ia>e©7*-fex£gttt7sn*«i;3(;rr 

[0 0 9 4] 6UTt 2, Tr 3 fc»!U *>»Attt?jgS 
18-2. 8-3*>&£**tJ& a r*S'Cy7r9-'2« 9 

- 3^©^-^<E3lt-^)V5TSlWLft:^» T r 1 
Ttt, mz, ny 779-1 *6#^rA'tttAttK8 - 1 
'\0f-J'«K8OTMAn>hD-7l OKi-oTfcS 

[0 0 9 5] 01 0(C^LT»-5t^D, tr>:/'J>£* 
^Mtit+1 ©+MT?, T r 1 {C^fSW^Aa* 
30 Sf8-llt DMA3>hO-5 1 0JCif*m#DR 
QSai73T-5 (06. 6-1 0) . 

[0 0 9 6] undJSgb, DMA3>hn-7l0 
«, ±a2bfc»-&il^«ifC7-5~7-7*«fib. 7 

- 8 IC*3V>T, /V/7 7 9 - 1 ©ffiE#tfrf^€f7 K^X 

7-9, 7- 1 0©^frfc<fc?>, 7 - 1 1 Kit*, ^© 
B/ty7 7 9- lIC^bKa-UMf^RD 7- 
13T@SifDAK£"rit5. 
[0 0 9 7] -e-©)ie*. AV779-l©it7t { l/7 
40 ©t^^JV-^t 1 — 5*— ^;US^rLT, Tr 1 
©#J*Atii7J&« 8 - 1 ^<S3l$n5tA*n* C ttcfc 
5. b*-5&, 7-14, 7-1 5©«Ug£SET7-l 

[0 0 9 8] DMA3>hD-7l0ll A— H 

5^ 1 2i;^'/77 9- l~9 -3t0WCDf-^ 

(Eaifeffi. c ©s^n . f t >^jk; h 4 ®7 k 

US>X3'10 4. 3>r-D-JH/i;x^l0 5aSffifflS 

ns. zammz* cpuioo^77'h;k-f> 

(0 5) ©IgfftCfcoT, DMA3>Ka-7l0l:^ 
50 -r-5|ft*g/fti<ieP»lf£5- 1-5-4, HDa>hU-7 
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[0 0 9 9] ICDMAa>Kn-7lOW5CP 
U 1 <DW>fe/MWW>ft 5-1-5-4 CttfcLT, DM 
A3>hD-7l0tl 7-3, 7-4©*!l3£fTfc 
•5. CPUittWt>^CH4l:«t^tr 

rtA-Hf-r^i' 1 2 imf— ^eai&ffofc^Py 
i?f—9V>$i<D7 Fl"X) *CH4CDX^- JO 
U-^X:* (Eg2O7Hl'Xl'^10 4W ic-tzs/F 

-Hf^^i' 1 2 twraTffojfc&tC^jgLfcTFU 
X) tOg*&CPUlS#5tit)i:, £©F7ry^ 
l>T©:fr ^ > h 7 K £X h 7 F VX t: 

--rs. 

[0 10 0] CPUlIt S&fPI'Oh^y^fC^lfirr* 
/^7r 9- l~9-3t/N- Ft^X? 1 2i©H© 

Tr lfcltHJTte. A-Hr-f^i'l 2*S. 0^©X 
^— F7FVX (CHI) i*l/>h7Pl/X (CH 
1) CDmo^GfflW* (*tta£J6LTV>&na5#) KtfJfc 

.k*;i£ttW6*T**) . fc*5, 7V-f*-F©/ty 

( 9 - 2 . 9-3 *mm> -ctetmwftiimpxii £ n 

[0 10 1] -tLT, CPUlIt 5-5, 5-6(r«t 
■3THD3>hD-7l ll:^l/7"Pi'7 5>^Sfl5 
Jt±T. HIBOGSI®**HD3>hP-51 lfr&ft 

[0 10 2] DMA3>KP-7l0m 7-5K33 
ViT, HD3>hn-7 1 lj&>5te£S##&*;i££ 
#fcrr*i, _h|B«i:ra«»c:LT7-6~7-9&^ffU 

^^779-1-9-3*^-12^X^12 40 

^^©^-^isat©®^, y\-i { T^xi'i2*e, 
n y 7 r 9 - 1 — 9 - 3 perisj^©^— ^(ESIOS^ 7 
- 1 0 lCi3^T*iJ0rU f5#fc£«:7 - 1 1^. Vtmfc 
&.tf 7 - 1 2 'sifS^g, 7-13-7-15 ©#$&a 

s^ff-r*. ictf, i Eioegiattnr, 1 -tr 
>yj^©7 J ^3';i^g : ^— ^ rcusatjto&s ti-s ©t, 

£©8^7 - 5~7- 1 5£8!#|HHi0igL**lfTL-C, 

"^(Bg^SnS. £©/\- Ft^ X# 1 2 tA* 
•y77 9- 1-9-3 t©^-^<E3ltC^ViTtt, HD 
3>hD-7l l©!ft^fe^<raieT*©1?, «KS SO 



#i?4-3 69 7 54 

[0103] -eur, DMA«g3idt^T-rsi, s?^m 

#DRQl~4a*gBfeL&<&9, 7-5*67-18 
^ig*.DMAUIB##DMAENB«: "0" (<f 
■TV!?) tTS. 

[0 10 4] <HD3>hO-7l 1 CDS6fP>5»C(C, IS 
8S#Il/THD3>hn-7l 1 OSdf^S-KWT*. 
l®HDa>hn-7l ltt, A— Fn^y^tcfcoT 
fc, V'fi'D7*n^7A«»l:it)Tt)i< < 
LTfeH 8 ©«rfP7 a-S«ffi^-r«. 

[0105] ir*\ cpui)i^}^Mcs*«^5 
nTn-sa^JBr-r* <8-n . z.n\s.. cpui©-r 

^^FJW-t^ (05©5-5, 5-6) CTW 
NOO«-&tt7CtC5ISd«, YES©*Stt8- 
2 Kit*, CPU1^6U-Fm#RD*J-¥^.enTVi 

F93NC«8 - 3THD3>FD — 7 1 1 (^©ff^— 
9 (7Hl/XI/^^Ort$§) 4f-^;us^lt 

cpui^ui7j-r*. 

[0 10 6] FM#WR*t^enTViSt 
*tt8-2*^8-4fcit*, ^-HIDMA3>hn-^ 

1 0©^*>*;uCH4KTDMAte&-r*A*':/:7ri 

A- Ht-< X;? 1 2 tO^-^fiatJfrfllWRjeU 8 - 
5 KIT, T^irXTSA— Ff-f Xi7 1 2©7^-fcX# 
-f > F St^f*. ^ntt. CPUl*tRAM3i^f 
TV^SSF^yi'or^-lrXiHO^tw.i;* (05, 
5-5) . 

[0 10 7] «^T8-6»Cii^T, GS^-^ft (5= 
i^-^ST^-^Sc) SHD3>hn-7l i©rtffl5# 

7>^tcK^-T-5. rcoteii^-^Sctt. cpu iax 

>^77*Hh- ^>©fc**©5 - 6»CT#T^-5. 
[0 10 8] 8-4 — 8-6 

ti;.totCPUi©lffliO'&iTHD3>hn-7i 

ltt7*n^7ASn, t©«HDa>hD-7l 1BD 

MA3>ha-5 1 oicfctu^-^ejaiaiSjRs-r* 
(8-7) . cw^i^&fea^^n^t^t), cpu 
m, hd3>hd-71 l^M^^ymtiN 

T*a*t*fc, *©F5y£Mc2tf£-rs (ogr>, t^S 
T r 1 — T r 3 l£^Tfibf£ t P£"3"«& Trl, Tr 
2. Tr3. Trl, ••••••OMBT) D M A &£|<D IS^t?, 

IBIflSDMAa>hD-7 1 OCttLSSfrU HD3> 
hD-7l l£^P^7At5. -^©«. CPUlttH 
D3>ha-7 1 1 tDMA3>ha-7l Oirt^lB 

nr. ffis©o^7^^3>Ti5is©DMA<BSissg 

[0 10 9] HDa>hn-7llH 8-7©#»c8 
-8^ii*-. DMAa>hD-7l0*f.|fiISi§DA 
CK (DAK4) (07, 7-13^H) * 

T8-8Stt0igT. 

[0 110] 8-8©W»r*tYESi7S:St8-9lCii 
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DMAH>hn-7l 0©CH4©ftfPlCJ:oT. 

i vyzrjic)?:^* Ji-gjzy"-? (Dtemmtoti, 8- 

6 KT8*£b&IBi£;&0:5'& 1 *£*t5*7>*tf > Vt 
5 (8-10) . tS<8-ll KUiHT. ^ibmfelsX 

-8^53*. ffioT, DMA3>hn-51 Ofc*V»T 
ft. HD3>HD-7 1 l^^ia^bfc^-^ScOlEM 
(^n^g® dt^TTSST. <E3IS*DRQ4?& 

5~7-i 5od«&9 (H7) ssiffb, -tntr^-rs 

M-VHDU>bU— 7 1 HWCtt8-8~8- 1 1 ©$& 

t0 1 1 1] ^LT> <£3^T**8-1 lCTWiStl 
St, 8-12C1*. HDnVha-7ll^6DM. 

Q (DRQ4) & "0" tt5. ■£ 

L-T, ^CDh7^i'l:Hl/T/\-Hr-fXi?l 2t/Vy 

779 - i~9-3©t^na>£©^-:?iE2i£fT*3-Br 

HD3>hD-7l lttCPUlM>?7 .20 

fbmn i nts^^l* (8-i3). tnicisflp.u 

T. CPUlll-f^^^Hl-f^ (0 5) S^ffT 
£ Z. t. HLhifcUfc 9 
[0 112] <A— F^-fXi' 1 2 t/t»7T 9-1 — 
9 - 3 tcDWro^-^CSItt^EAi^-cwiaW-t?, A 
— HtV X? 1 2tA , y779-l~9-3iOMOf 
— ^«K^VvcfeW*an*fcJ:*£fcofcrt», 0 9 
tIlliS#Il/T, DMA3>hD-7l0IC^U 
TDMAgjfcjWOfaKfcSft. -£ntC*fUTDMA3> 

ha-7 1 o^»saT*D<&ric^*L,Tv^75^s;Tic .30 

[0 113] Ulcj^fciist). H9fcjR"M»e«»= 
»9Ttt. Tr lK^Ttt^WKSS. Tr2, Tr 
3ICOV>Tt4W3-Ktt!!!<!:ft^T^T, A 
W73^@8- 1~8- 3*6**>^U>y^-f A (0 
llCDfs) KAj/^r 9-1-9-3 tOl^—flfcm 

S^DMA3^hn-7 l oc&3ti«. 

[0 114] untt, CPUl««HD3>hO-?l 1 
&^ny^5>^bTVi-6M (BI505-5. 5-6. 
08©8-4~8-7) DMA3»D-7. 40 

i o te, ^^ahu7jK«8 - 1 ~8 - amzaF—irm 

i£®#at<fc*£:. ±i£Ufc«t5tCDMABjfim#DMA 
ENB&W73U (07©7-6) , C P U 1 ICfcSHD 
3>hD-7 1 l©yD^5>^*f»f (WAIT) 
LT, #^-V>^;UCH l~CH3JCJ;*DMA<Emro 

-€-n*SBB3-e--5 (HI 1MB) . 
[0 115] Sfc. CH4lC«t*DMA«E3llC«tr). A 
-FT^Xi' 1 2t/ty7T9- l~9-3tOMCf 

8@8- l — 8-33fl»S#1»->^U>^-f A« (01 50 
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lOf s) t:i7*-**ra£®#a*ftSn<5. 
[0 116] DMA3>ha-7 1 OTtt, 

0 7 © 7 - 7 OWWfc* OftTcS^KV^* >^)P (C 
HlrCHS) ©7=-^<E3l^fT3«i:-5tCtt<5o vKOWJ 
tt, DMA3>bD-7l0'\HD3>hD-7ll* 
6x-^eSiS?*DRQ4^a7JLiKttTH4 (08. 
8-7#M) DMAa>ha— 51 Oj&>6>0g 

^#DAK4*tMoTJl^^a)T?, ^O^-^CMI&^r 

[0 1 17] fi£oT. V^DMICtt, DMA3 > hc- 
5 1 Ott01 1 fcjSSn&i*D» Tr 1. Tr2, T 
r 3«D/V-F5VX!? 1 2tA77r9-l-9-3t 
©M©DMA*k2! fclSOMTiltlCfc 

**t. ssmwicia. HD3>ha-: 71 nztrrs? 

D^^5>^fcSHS©DMAe3l* <CH4C£«) 
t>. i&SWSflcjk (7-f *t>, 'Vs'fVZ'99< 
5 > jTttlC. Ay 7 r 9 - 1 ~ 9 - 3 L&J*\mi]mU 
8 - l~8-3i©M(ODMA«K3l <->>?)Vmm 
CHl~CH3CD^t>^H=<toT^fit5C 
ttfcO, -y->^'J>^^<5>^©A/D*lft, D 
/AMfc+#5$ffiWfcfc#ffiT£S£5KfcoTV> 

[0 118] H>^-7x-^SH2 0cD«im CP 
U ldtT3-^2 1 S^LT»a»^S 11, SI 2* 

£zts 1 3 ( "h" ) -t-n-en? 1 * >*;n , 2* 
«fctf3ffl-r >^-7x-^ig»2 0- 1, 2o-2*«k 

#2 0-3fcf6LTU5i*fclt SI«e4DAKl. 
DAK2i5«fctfDAK3 7&tffl77!*n**5K, 

2l:77fSn4. -t-L-T, CPU 1*^3— ^2 1 S 
4hbT«Mt»^S 11. S12ti«S13 ( "L" ) 

-en^n-f >^-7i-xiaB&2 0- 1. 20-2 

i3j;#2 0-3K55-r*£. t^^T-^Uy 
X* 2 2 xz?yttttit? 9 J9l&1*?—9lfi , T~9n 
XS^LTC P U 1 
[0 1 19] «oT, CPUl«#J&5 s --*'©£«£fr 

[0120] cpumtf3-^2i^it, *iite 
^S2i, s 2 2i5«fctfs 2 3 ( "h- ) *. •e-n-en 

ft^JH, 2^fe«tlX3ffl-f >^-7x-X@»S2 0 
-1. 2 0-245<tr/2 o-3ir5£bxn*t€rc«. 
[USFM^DAKl. DAK2*<fct;DAK3)5»m73$n 

<D^y^2 7 3^3*15. -5-bT, #^1r>*;KZ> 
Jt«Egg2 6*tg7CfiUv , X:5'2 4<D?5iA<7y^2 7 0fi 

5f^f-i'*«j|*Il'i'X^ 2 4 KGttStlS. -f"L 
T. CPUUW(Mt»*S-2 1, S2 2*J:tfS2 3 
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( "L" ) £, >^-7x-XE8S2 o- 

1, 2 0-2*5<ttf2 0-3lC5S-T-5i, 
OS^Cfil/y^^ 2 4 ©fijJtr-i'/US^LTC PU 

i icea&sn-s. 

[0 12 1] f£-aT, 0!l*.tfl Omsmz*'C?m&fr\Z 

.to, fc^^^s*®^** 2 4 \zmsm^* 

TO I' i?*:? 2 4K8i*&tr;i££«§9jg-fr 

[0 12 2] ±8B^SgMt*VsTtt, ^i^^iV^f— 
^ * «t Ut-€-©^fil £ C P U 1 K«»T-5 <t d II U T ^ 

[0 12 3] 

[%w©^*3 &,}l<d^\z. m&m i triamo^v 5 ^ 
«t»^fc* ur^ffcffla^tcx^^jww^-^ set 

5 tCUfcOTs *$&W&mZ!i!&tf.ii2\Z* 

5 s - * eei^a^- * teas s^ff u t v> « <h * & © 
[0124] a*«2tcE«<D5*^;n^^-^fc:<fcn 

(0ffi©flHJ|ifcI&?B] 

[Ei] *»w©5*s?^;n'3— y<D— mi&m<Dmf£& 

[S2] S3 1 lr^tt-&DMAa>hP— ^ l 0©— Mf& 



(13) 4$&l¥4-3 6 9 7 5 4 

[0 3] 01 lc*s^«-r>^-7i-X«fB2 0©-« 

[0 4] 0i©^ifi^©cpui©K»fpsiJi^-rs^i' 

[0 5] 01 roHJSWCDCPUl©Sft^*lttWr-5HD 
C-f>i'9yhJt-f>«)7D'-ft-h'PJIiS. 

[06] 01 ro^jsesoDi^AtiJrtSiS 8 - i nm 8 - 

10 [07] 01COHJSW«3DMA3>hP — 7l 0©S&fP 

[08] 01OHMW<DHDn>ND-5 1 l©»fe«: 

[0 9] 01 roSSffiW©£#WfcSjfe£*T«t&0Tifc 
-5. 

[01 0] #h7yi'»©D/A, A/D3E&»fe<hD 
[01 1] A— Kr^X^iWi;^7r i©«cDDM 

1 CPU 

2 ROM 

3 RAM 

8 - 1 ~ 8 - 3 W^AW^Sfi 

9- l~9-3 A«/7r 

10 DMA3>hD-7 

1 1 HD3>hD— 7 

12 A- 1*5**** 

2 0 -f>^-7i-X81 
50 2 1 7*3—? 

2 2 ^ l^** 

2 3 T>H^-h 
2 4 fefctel^** 

2 5 7>ny-h 

2 6 tt&gg 
27 7«;f 
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I1NT<=.PJCPUi- I .8-13 
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